INTRODUCTION
High serum cholesterol is a major risk factor for cardiovascular disease (CVD). CVD is still a major cause of global death and diet plays a crucial role in the prevention and pathology of the disease (Lordan et al, 2018) . Cholesterol indeed plays an important role in the development of atherosclerosis (Imes and Austin, 2013) . It could leads to clogged arteries and therefore lead to CVD (Wardlaw et al, 2012) . The association between high serum cholesterol concentration and risk for CVD has lead to dietary restrictions of cholesterol-rich foods (Mahan and Stump, 2004) . Previously, in the Dietary Guidelines for Americans 2010, the intake of dietary cholesterol is limited to less than 300 mg per day. The same number of limitation is also adopted in Indonesian's Nutrition Label Reference by Badan Pengawas Obat dan Makanan (BPOM, 2016) . However, in the latest Dietary Guidelines for Americans 2015-2020 and the Scientific Report of the 2015 Scientific Guidelines Advisory Committee, dietary cholesterol is no longer included in the list of nutrients of concern for Dyslipidemia is the abnormal lipid metabolism, including the elevation or reduction of lipid fraction in plasma. The major abnormal lipid fraction is the elevation of total cholesterol, LDL cholesterol and triglyceride and the reduction of HDL cholesterol (Thompson et al, 2011) . HDL cholesterol is often called "good cholesterol" while LDL cholesterol is often called "bad cholesterol".
Dietary Cholesterol
Dietary cholesterol is found only from animal sources (Wardlaw et al, 2012) . The examples of dietary cholesterol can be seen in table 2 (Almatsier, 2007) . Eggs are the one of the main dietary sources for cholesterol. Some high cholesterol foods are also contains high amount of saturated fats, such as butter, lard, pork and cheese. In the other hand, there are many foods that contains high cholesterol but only small amount of saturated fat (such as: eggs, lamb, chicken, fish) or even contains no saturated fat at all (such as: shrimp, liver, and brain). Cholesterol responsiveness are widely varies among individuals. In the hyperresponders people, their serum cholesterol is more responsive to dietary cholesterol challenge than the hyporesponders people. Individuals with initially higher cholesterol concentrations also have been found to be more responsive to a cholesterol-lowering diet than those with lower cholesterol concentrations. People also differ in terms of the intensity of cholesterol synthesis (Lecerf and Lorgeril, 2011) . Some people may be hyperabsorbers of cholesterol while others may be hyperproducers (Senaratne et al, 2012) .
Latest Recommendation from The United States Department of Agriculture (USDA)
In February 2015, the USDA Dietary Guidelines Advisory Committee (DGAC) revised the old recommendation to limit cholesterol intake. In contrary to the previous recommendation in Dietary Guidelines for Americans (DGA) 2010 to limit dietary cholesterol less than 300 mg per day, the new Dietary Guidelines for Americans (DGA) 2015-2020 excludes dietary cholesterol from the list of nutrients of concern for over consumption. In the latest recommendation from USDA, only added sugars, saturated fats & sodium intake that should be limited. Based on this latest recommendation, dietary cholesterol is no longer a concern for over consumption. Dietary guidelines in Australia, Canada, New Zealand, Korea, India and European countries also do not set any upper limit for cholesterol intake (Fernandez, 2012) . Dietary cholesterol restrictions also has been dropped by Dietary Guidelines for Chinese Residents (Wang et al, 2016) . However, not all countries have implemented the same recommendation in their dietary guidelines (FAO, 2017) .
In general, foods that are higher in dietary cholesterol are also higher in saturated fats. The USDA Food Patterns that are limited in saturated fats are also low in dietary cholesterol. Thus, individuals should eat as little dietary cholesterol as possible while consuming a healthy eating pattern. Only few foods, such as egg yolks and some shellfish, are higher in dietary cholesterol but not in saturated fats. Therefore, according to the latest Dietary Guidelines for Americans (2015) (2016) (2017) (2018) (2019) (2020) , eggs and shellfish can be consumed along with a variety of other protein foods group. USDA Food Patterns recommend to limit the intake of added sugar and solid fats because they are not nutrient dense and solid fats contribute to saturated fat intake. Excess sodium is associated with several adverse health events, particularly hypertension. Saturated fat is still a nutrient of concern for overconsumption, particularly for those older than the age of 50 years.
The DGAC used the 2013 American Heart Association/American College of Cardiology (AHA/ACC) report on lifestyle management to reduce cardiovascular disease (CVD) risk for its evaluation of saturated fat intake (Eckel et al, 2014) . The saturated fat intake exceeds current recommendations in the United States and that lower levels of consumption would further reduce the population level risk of CVD. The replacement of saturated fatty acids (SFA) by polyunsaturated fatty acids (PUFA) in the diet is associated with a reduced risk of CVD is generally accepted (Astrup et al, 2011) . When PUFAs replace SFAs, the evidence from epidemiologic, clinical, and mechanistic studies are consistent that the risk of CHD is reduced (Mozaffarian et al, 2010) .
Trans fatty acids is produced by hydrogenated vegetable oils and can be found naturally in animal fats. A number of studies have observed an association between increased intake of trans fats and increased risk of CVD due to its LDL-cholesterol-raising effect. The FDA (2015) has determined that partially hydrogenated oils (such as: in margarines), which are the primary dietary source of trans fats, are no longer included in generally recognized as safe (GRAS) category, with compliance expected by June 18, 2018. In one of the study included in the review article by Ooi et al (2015) , five weeks consumption of trans fatty acids was associated with higher total and LDL cholesterol, and lower HDL cholesterol concentrations in post-menopausal women. Increased dietary intake of industrial trans fats is associated with an increased risk in all cause mortality, CVD and type-2 diabetes (Souza et al, 2015) .
Implementation in Indonesia
Republic of Indonesia (RI) is a country located in Southeastern Asia, an archipelago between the Indian and Pacific Ocean. The total number of islands in the archipelago is 13,466, of which 922 are permanently inhabited (CIA, 2018) The SEANUTS study in Indonesia was conducted in a nationwide representative sample of 7211 children using a cross-sectional study design in 48 districts to provide the latest data on nutritional status, food consumption and biochemical parameters related to nutrition for children aged 6 months -12 years . However, no lipid profile data was collected in Indonesia (Schaafsma et al, 2013) . Riskesdas was also a cross-sectional study, the latest one (2013) has been done to 294.959 households in 33 provinces and 497 districts in Indonesia to provide evidence-based information for the formulation of health development policies at different levels of administration. Serum cholesterol data was one of the data collected in ≥15 years old subjects. The prevalence of abnormal total cholesterol level was 35.9%, low HDL was 22.9%, non optimal LDL was 60.3% (with near optimal-high borderline category), and 15.9% (high and very high category), the abnormal triglyceride was 13% (high borderline category) and 11.9% (high-very high category). The national proportion of population with the behaviour of consuming the fatty, cholesterol and fried foods ≥1 times per day were 40.7% and the prevalence of CVD appears to increase with the age of respondents. The next Riskesdas will be conducted in 2018.
In accordance to USDA Recommendation, Pedoman Gizi Seimbang (PGS) 2014 from Kementrian Kesehatan (Ministry of Health) RI stated that too sweet, too salty and too fatty foods need to be limited. According to The Ministry of Health Regulation (2013), sugar consumption for more than 50 g (4 tablespoon), sodium more than 2000 mg (1 teaspoon) and fat /oils more than 67 g (5 tablespoon) per individual per day will increase the risk of hypertention, stroke, diabetes, heart attack. The information of sugar, sodium and fat content and all the nutrition fact must be stated in the food label and must be readable by the intended consumers.
For the food products, Badan Pengawas Obat dan Makanan (BPOM) as the Food and Drugs Administration (FDA) in Indonesia recently in 2016 has updated the Regulation for Nutrition Label Reference (BPOM, 2016) . In this latest version, the cholesterol reference is still less than 300 mg per day, similar to the previous recommendation from USDA in 2010. It means that for Indonesians, dietary cholesterol is still a concern.
According to Pedoman Gizi Seimbang (PGS) 2014, the consumption of fats and oils in everyday meals should be no more than 25% of energy consumption. Nationally, the average fat consumption in Indonesia is still in accordance with the recommendation which is 47 grams/ capita/ day or 25 % of total energy consumption. Its characteristics are greater in the group of population aged 2-18 years, living in urban areas and in the group of women (Riskesdas, 2010) .
The other recommendation from Perhimpunan Dokter Spesialis Kardiovaskular Indonesia (Indonesian Cardiologist Association) in 2013, diet that can be applied to reduce LDL cholesterol is unsaturated fatty acids diet such as mono unsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA) because the major factor contributed to the LDL cholesterol level is saturated fatty acids (SFA). Consumption of omega 3 PUFA in pharmacologic dosage (>2 g/day) have a neutralizing effect towards LDL cholesterol concentration and reduce triglyceride (TG).
METHODS
A search of the scientific literature was used to identify studies related to the association between dietary cholesterol and plasma cholesterol published in the last two decades (from 1997 to 2017). The keywords were "cholesterol", "dietary cholesterol", "plasma cholesterol", "blood cholesterol", "hypercholesterolemia", "Indonesia", "diet kolesterol", "kolesterol", "kolesterol darah" using various databases and by reviewing reference lists. Clinical studies that were selected in this review are various types of studies, including intervention studies, review article, systematic review and metaanalyses. In vitro studies, animal studies and intervention studies using certain medication (such as statin) were excluded. The result of those studies were tabulated and summarized to consider whether the exclusion of dietary cholesterol from the specific food restrictions should also be implemented to other countries, especially in Indonesia.
RESULTS AND DISCUSSION
There have been numerous researches conducted about cholesterol, but only limited studies related to the association between dietary cholesterol and plasma cholesterol. Most of the intervention studies used eggs as the dietary source of cholesterol. The author has not found any intervention study related to the association between dietary cholesterol with plasma cholesterol level that conducted for the local population in Indonesia.
From the above summary of studies related to the association between dietary cholesterol with plasma cholesterol level (table 3) , only few studies indicated that the dietary cholesterol intake can raise the plasma cholesterol level. Most of those studies published earlier. In the meta analysis study performed by Clarke et al (1997) , it was indicated that in typical British diets, replacing 60% of saturated fats by other fats and avoiding 60% of dietary cholesterol would reduce blood total cholesterol by about 0.8 mmol/l (that is, by 10-15%), with four fifths of this reduction being in LDLcholesterol. In the meta-analysis study performed by Weggemans et al (2001) , the result showed that the dietary cholesterol raises the ratio of total to HDL cholesterol and adversely affects the cholesterol profile. Thus, the dietary cholesterol intake may still need to be limited. One of the study published in 2013 by Griffin and Linchstein also suggested that the restriction of dietary cholesterol intake is likely warranted. There is also one study in Chinese population published recently (Pang et al, 2017) indicated that serum total cholesterol (TC) and low density lipoprotein cholesterol (LDL-C) were related to dietary cholesterol intake, with each 100 mg increase in dietary cholesterol intake apparently leading to a 0.035 mmol/L (p = 0.001) increase in serum TC and a 0.038 mmol/L (p < 0.001) increase in LDL-C. To assess the effects of egg consumption on endothelial function and serum lipids in hyperlipidemic adults.
Egg consumption was found to be nondetrimental to endothelial function and serum lipids in hyperlipidemic adults, while egg substitute consumption was beneficial. 2010 Isherwood C, Wong C, Jones W, Davies I, Griffin B
To undertake a dietary intervention to determine the effects of cold water prawns on plasma lipids and lipoproteins.
The consumption of prawns produced no significant effects on the concentration of plasma total or LDL cholesterol, triacylglycerol, HDL cholesterol or Jurnal Sains Boga. Serum total cholesterol (TC) and low density lipoprotein cholesterol (LDL-C) were related to dietary cholesterol intake, with each 100 mg increase in dietary cholesterol intake apparently leading to a 0.035 mmol/L (p = 0.001) increase in serum TC and a 0.038 mmol/L (p < 0.001) increase in LDL-C. *Related to the association between dietary cholesterol and plasma cholesterol level.
Most of other recently published studies found no significant association between dietary cholesterol intake with the plasma cholesterol level. In many studies, eggs as a source of dietary cholesterol can be consumed without significant effect on plasma cholesterol level. A review study done by McNamara (2000) showed that dietary cholesterol is not related to coronary heart disease (CHD) incidence or mortality across or within populations. A cross-sectional and population-based study done by Song and Kerver (2000) showed that egg consumption made important nutritional contributions to the American diet and was not associated with high serum cholesterol concentrations. In a randomized crossover trial conducted by Greene et al (2005) , eggs does not increase the risk for CVD in a healthy elderly population. A published cohort study by Qureshi et al (2006) indicated that consumption of greater than 6 eggs per week (average of 1 egg or greater per day) does not increase the risk of stroke and ischemic stroke. All relevant studies (cohort and crosspopulation) summarized by Volk (2007) in a review article indicated that dietary cholesterol is not reflected in serum levels. In a randomized, placebo-controlled crossover trial done by Njike et al (2010) , they found no detrimental effect of eggs consumption to endothelial function and serum lipids in hyperlipidemic adults. Lecerf and Lorgeril also stated in their review article (2011) that recent epidemiological studies have not shown any relationship between cardiovascular risk and dietary cholesterol intake and/or egg consumption, or else have shown a very low effect, except in diabetic subjects. A randomized, double-blind, placebo-controlled study conducted by Made et al (2014) showed no different between 2 intervention groups (egg group and control group). According to Clayton et al (2016) , in a review study about egg consumption and heart health, it is important to utilize various approaches for future studies to understand how eggs affect human health. Results from two randomized controlled crossover trials conducted by Kim and Campbell (2017) indicated that the dietary cholesterol in whole eggs was not well absorbed and did not affect plasma total cholesterol concentration. Cold water prawns that also used as source of dietary cholesterol in one of the intervention study conducted by Isherwood et al (2010) also showed no significant effect on the concentration of plasma total or LDL cholesterol, triacylglycerol, HDL cholesterol or apolipoproteins A-I and B relative to the control, or within each intervention group over time.
CONCLUSION
Within two decades, there are only limited number of studies related to the association between dietary cholesterol and plasma cholesterol. From the above summary, so far no strong scientific evidence support the association between dietary cholesterol intake with high level of plasma cholesterol (hypercholesterolemia). However, the new recommendation from USDA about the exclusion of dietary cholesterol from the specific food restriction should be carefully considered before being implemented in other countries. Some people clearly are more hyper-responsive to dietary cholesterol than others. Furthermore, need to educate the society about the source of food containing dietary cholesterol with low saturated fats and trans fat, because alot of food that contain high cholesterol also contain high saturated fats and trans fats. Foods that contains high cholesterol but low saturated fat could be broad field for intervention studies to see the effect of dietary cholesterol in plasma cholesterol level. More extensive studies on hyper-responders, the systematic review and meta-analyses to determine the association between dietary cholesterol and plasma cholesterol level are still needed for future research especially for the local population, before the exclusion of dietary cholesterol from the specific food restrictions is ready to be implemented in other countries, particularly in Indonesia.
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